Marked differences exist in the pattern of H3-cytidine incorporation into RNA in tissues of young and old mice.1 The results reported here confirm and extend the observations to animals of age groups not previously studied (Fig. 1) . In hepatic cell nuclei, cytidine uptake first decreases and then increases considerably with increasing age of the adult mice. The incorporation pattern of cytidine in nuclei of dorsal root ganglia is similar to that seen in liver; in nuclei of cerebellar Purkinje cells, there is an age-related decrease of the incorporation. Various other tissues show trends of one or the other type; complete details will be reported elsewhere. The finding of opposing trends excludes any simple explanation such as general changes in distribution or availability of the exogenous precursor.
Marked differences exist in the pattern of H3-cytidine incorporation into RNA in tissues of young and old mice.1 The results reported here confirm and extend the observations to animals of age groups not previously studied (Fig. 1 ). In hepatic cell nuclei, cytidine uptake first decreases and then increases considerably with increasing age of the adult mice. The incorporation pattern of cytidine in nuclei of dorsal root ganglia is similar to that seen in liver; in nuclei of cerebellar Purkinje cells, there is an age-related decrease of the incorporation. Various other tissues show trends of one or the other type; complete details will be reported elsewhere. The finding of opposing trends excludes any simple explanation such as general changes in distribution or availability of the exogenous precursor.
The data on utilization of tracer for RNA synthesis can be compared with data on RNA content of the tissues in question. In the wild rat, the RNA content of liver from old animals was found to be 10 per cent higher than in younger adults,2 and in laboratory rats, nuclei of hepatic cells from old animals contain almost twice as much RNA as those from younger adults.3 The RNA content of rat ventricular muscle decreases markedly between 15 to 150 days of age and rises slightly in rate at age 800 days or older.4 Cytospectrophotometric measurement of the RNA content of cerebellar Purkinje cell cytoplasm5 indicates a progressive loss of RNA with increasing age of the donor animal. These data on RNA content provide a pattern which parallels that of cytidine incorporation. However, the tracer uptake increases more, or decreases less, with age than the RNA content, so that the ratio of tracer uptake to RNA content increases with age.
The decrease in tracer uptake from infancy to youth is expected, but the increase with age in some tissues is puzzling. The following hypothesis is proposed; it is based on the assumed connection between aging and the occurrence of irreversible changes in molecular structure (e.g., refs. 6, 7).
1. As organisms grow older, the sites for RNA synthesis sustain damage with continual use.
2. The damaged sites produce defective messenger RNA which produces enzymes not capable of normal function. of RNA synthesis where this is possible (e.g., in liver cells but presumably not in Purkinje cells). 4 . Defective RNA is less stable than normal RNA which leads to an increase in ratio of tracer uptake to RNA content.
The postulate that aged organisms produce defective RNA may be attributed to the accumulation of somatic mutations with age. The increasing number of gross chromosomal changes with age of the organism has been directly observed in the liver.8 Somatic mutations without gross microscopic chromosomal changes point mutations-are difficult to identify in the mammalian organism, but their occurrence has been suspected. 9 The hypothesis proposed here deals with the function of the genetic apparatus as a whole. Since it is believed that, in order to produce phenotypic effects, the genome must produce RNA-in particluar, messenger RNA-an accumulation of mutations should lead to production of increasing amount of faulty RNA, which is precisely what we postulate.
It is well established that ionizing radiations produce widespread damage, which is thought to resemble, in some ways, the changes which occur with age.10' It is perhaps significant that in X-rayed yeast cells, RNA production seems to be increased more than RNA content."2 This observation is in agreement with our hypothesis that maintenance of a functional level of enzymes in the presence of impaired RNA production necessitates increased production of RNA.
The hypothesis presented agrees with data suggesting increased protein turnover with age. These are: (1) there is a marked increase in cathepsin activity in liver and kidney of older rats;'3 (2) there is an age-related increase in tryptophan peroxidase activity in rat liver; '4 and (3) there is a slight but consistent increase in the rate of diasppearance of S35-labeled methionine in liver, heart, kidney, and skeletal muscle of old rats relative to younger adults. 13 The results of a number of investigations measuring functional capacity of animal tissues or tissue components in relation to age2' 13-20 have shown, in general, only small or no changes with increasing age of the donor animal. Perhaps one significant age-related change which occurs in some, but not all mammalian tissues, is a reduction of extractable DNA and loss of functional cells.2' 13 [21] [22] [23] The hypothesis of aging proposed above suggests that cells will survive and, presumably, function normally as long as the de-repressed RNA synthesis can supply an adequate amount of functional enzyme; once "correct" enzymes are no longer produced in adequate amount, cell function will deteriorate and cell death will ensue.
